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3･1 平衡Y負荷 負荷インピーダンス :ZL-24+j18E2 □
100V(1200) 97.496(118.20)Ⅴ
No.500287A
3･2 a相 地 絡
100V(1200) 2占.225V(loょ.)
321～ f c ㌔～lI
l l100V(-120○) 2d.826V(-131○)～ 一 〇石｢ 1 ､Ea-10V(0○) '[2.10(.10-5(98L6.
～OE2: //

























3･3 b､C相短絡 (短絡ア ドミタンスは物理現象に合わせて104Sとする｡-･109では大すぎる｡)





l l ′ l
No.500993
3･4 b､C相短絡接地 (短絡､接地両アドミタンス各々 104S)
100V(120○) 7.5347.10-3V
321OE2 ～ ヽ119.70A(36○)100V(-120○) 一′
～ 100V(0.;16.31Å`147.1' 11.134Y7 / へ､!t,.J
1 .lA(_;.16:祈 q,/tJu/I/I
































3･6 不平衡Y負荷 (第6図の ZLB とZLC を入れ換えたとき)
100V_(120.) 99.748V(105.9○)
321OE - ZLB -29.924A(166○) ヽヽ100V(-10｡) .94.985V(- 133○) ㌔
LC l･oov2?o'.4,95A(1967:5'38V(-zl4.6○, ､t.,:I
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愚鈍 乱 各号E｡(Ⅰ,, DREAL(E｡(I,,
東宝揮 摘 銅紬 'EOP'Ⅰ'90CONTINUE
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9182篭鑓獅1湖沼鮎芸至S.6,5X,｡HTZA;,-Elユ.6云4H這:,E13:6)
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闇 亀 等2え2(BgMATS(緋 Ⅰ)),,REAL(El(I)))
還 ;呂芸事至芸…:
E粥 8(鰯 Ⅰ日 ･DREAL(E2(I)))
DIMAG(D2(I)),DREAL(D2(I)))
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鞘 圭準滞 醐 肋 間 即 曲 PL2'
Yl(I,I(1+I)=(1.DO.0.DO)
1070触 淵 灘 毒蛇 ｡,Ll,L2,1.,_14,
DO1080Ⅰ=1,Kl
Yl(I,Kl+I)=(1.DO.0.DO)




































































? ? ??〓 ? ? ?? ? ? ? ?
? ?
?
??? ?? ?? ? ?????? ? ??? ? ?? ? ??? ? ?
?
? ????? ? ?? ? ?? ? ?





? ? ? ? ? ? ? ?
? ? ? ? ? ? 】 ? ? ? ?
?
? ? ? ?? ? ?? ? ?
??? ? 】 ? ? ?
?? ? ????? ? ?? ? ?? ? ???
?
???
? ? ? ? ? ?
?
? ??? ??? ?? ??? ?
?
? ? ? ??
?
















??? ? ? ? ? ? ? ? ? ???
?

























? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
? ? ? ?
? ? ? ? ? ? ? ? ? ? ? ?
??? ? ? ?




憾 詰DI菖Rg謂G:g掛 轡 賦 54壬5'



















ZG= .000000D+00 .000000D+00 ZL= .240000D+02 .180000D+02
NZY習･ICgUNTil)2
TZ=
27785D-01 .47085D+00 -.32694D+00 -.20040D+00 .32342D+00 -.19107D+00 .21466D-01
24267D-01 .79373p-01 .29237D+00 .95630D十00 .17452D-01 .99985D十00 .34202D+00
12217D+01
1 EO= 1.0000000E-01-1.8431437E-18 1.0000000E-01-1.0560435E-15
2 EO=-5.0000000E-02-8.6602540El02 1.0000OOOE-01ll.2000000E+02







??????? ?? ?? ??? ???? ???????????
1 1.32498 E-02-38.678 SI.542101 E-18126.870E .399735E-02 50.322 日 .000000E+00 .000
3 1.32498 E-02-38.678 SI.613317 E-18135.000E .974963E-01 -1.808日 .324981E-02-38.678
5 1.81245 E-21-38.678 SI.140719 E-20-68.678E .000000E◆00 .000 H .812455E-21-38.678
1 2.32498 E-02-158.678 SI .000000E◆00
3 2.32498 E-02-158.678 SI .000000E十00
5 2.162491E-20-158.678 SI .000000E+00
3 Ⅰ 1 3 .324988E-02 81.322 SI .000000E+00
4 Ⅰ 3 3 .324988E-02 81.322 SI .000000E十00
21 5 3 .243735E-20 81.322 SI .000000E+00
.000E.3997 35E-02 -69.678 ⅠⅠ .000000E+00 .000
.000E.974963E-0 1- 121.808 ⅠⅠ .324983E-02-158.678
.000E.000000E+00 .000 日 .162491E-20-158.678
.000E.399735E-02 170.322ⅠⅠ .000000E+00 .000
.000E.974963E-01118.192ⅠⅠ .324981E-02 81.322
.000E.000000E+00 .000日 .243135E-20 81.322
NCAS!･N･Z! .oo.D.00
ZG= .000000D十00 .000000D+00 ZL= .240000D+02 .180000D+02
"zY冒･IC冒UNT占Ⅰ)2
.27785Ⅰト01 .47085D+00 -.32694Ⅰ)+00 -.20040D+00 .32342D+00 -.19107D+00 .21466D-01 .12298D+01
.24267D-01 .79373D-01 .29237D+00 .95630D+00 .17452D-01 .99985D◆00 .34202D+00 .93969Ⅰ)+00
.12217D+01
1 EO= 1.0000000E-01-3.7035476E-19 1.0000000E-01-2.1219765E-16
2 EO=-5.0000000E-02-8.6602540E-02 1.0000000E-01-1.2000000E+02
3 EO=-5.0000000E-02 8.6602540E-02 1.0000000E-01 1.2000000E+02
TZZ2.778518E-024.108507E-OI TZA=4.716698E-01 TZP=8.662286E+Ol
3 EE .9 74963E-01-1.808





3 E .9749 63E-011 8.19 2
4 E .8 12451E-12 81.322
2 E .8124 51E- 12 81.322
????? ?????? ?? ?????? ?
3 I 1 l .212013E+00-86.623SI.212013E◆00 93.377 E .100000E◆00 .000ⅠⅠ .000000E+00 .000 3 EE .212013E-09-86.623
5 Ⅰ 3 1 .212013E+00-86.623SI.212013E+00 93.377 E .000000E+00
2 I 5 1 .212013E-18-86.623SI.410851E-10-36.192 E .000000E+00 .000日 .212013E+0 -86.6 23 5 EE .212013E-09-86.623.000ⅠⅠ .212013E-18-86.623 2 EE .212013E-09-86.623
3 I 1 2 .416425E-10-130.719SI .000000E+00 .000E.796414E-01-117.197 日 .000000E+00 .000 3 E .208212E-01-130.779
5 Ⅰ 3 2 .416425E-10-130.779SI .000000E+00 .000E.00000 0E+00
2Ⅰ 5 2 .416425E-10-130.779SI .000000E+00 .000E.00000 0E+00
3 1 1 3
5 Ⅰ 3 3
2王 53














000 日 .000000E十00 .000 5 E .208212E-01-130.7 7 9
000 ⅠⅠ .416425E-10-130.779 2 E .208212E-0ト 130.779
?? ? ? ?? ? ? ?????
??
??????????????????
?? 000000E+00 .000 3 EE .202169E-01 99.977
000000E+00 .000 5 EE .202169E-01 99.977
606507E-10 99.977 2 EE .202169E-01 99.977
NCAS宅･N･Z 雪 .oooD.00
ZG三 .000000D+00 .000000D+00 ZL三 .240000D+02 .180000D十02
NZ讐 ･IC雪uNT占Ⅰ) 2
.27785Dl01 .47085D+00 -.32694D+00 -.20040D+00 .32342D+00 -.19107D+00 .21466D-01
.24267D-01 .79373D-01 .29237D◆00 .95630D十00 .17452D-01 .99985D+00 .34202D+00
.12217D十01
??????????????????????????? ??? ????
?? ? ?? ? ? ? ? ?











l EO= 1.0000000E-01 3.4694470E-18 1.000000 E- 01 1.9878467E-15
2 EO=-4.9999997E-02-8.6602540E-02 9.9999998E-02 -1.2000000E+02
3 EO=-4.9999997E-02 8.6602540E-0 2 9.9999998E-02 1.2000000E+02TZ= 5.784786E+09 1.821982E+09 TZA= 6.064930E◆09 TZP= 1.748240E+01
≦ 至 量 目 §芸8:…至芸≡圭描 芸8:窒 S:iI:'至芸号室3鑑圭o:Ii7:･:4:喜… 芸 灘 go:E:･;0:0: 3･:o:060:I: ･:0:0:0:0:0:OZE:;0:0: _17･:0:0:冒 6:E: ;圭 6:芸8:8:2E:三0日 葺 ･.4:喜喜
3 I 1 2.129791E+00-177.458 SI .000000E+00 .000E.985393E-01-15.312II .000000E+00 .000 3E .825021E-02 162.533
6 1 3 2.129778E+00-177.i58 5i 二666666-E+66
2 Ⅰ 5 2.165004E-10 162.533 SI .000000E◆00
3 1 1 3 .129791E十00 2.542SI .000000E◆00
6 Ⅰ 3 3 .129778E+00 2.542SI .000000E+00






.0001Ⅰ .129778E+00-177.458 6E .825021E-02 162.533
.000ⅠⅠ .165004E-10162.533 2E .825021E-02 162 .533
1 6.609ⅠⅠ .000000E+00 .000 3EE .823802E-02162.502
.000ⅠⅠ .129778E+00 2.542 6EE .823802E-02162.502
.000II .2LI7141E-10162.502 2EE .823802E-02162.502
NCASE,N,ZE
4 3 .000D+00
ZG二 .000000D+00 .000000D+00 ZL= .240000D+02 .180000D+02
NZY習･ⅠC2uNT与Ⅰ)2
.27785D-01 .47085D+00 -.32694D+00 -.20040D+00 .32342D+00 -.19107D+00 .21466D-01
:至芸…雪;DI0.i ･79373D-01 ･29237D'00 ･95630D'00 ･17452Dl01 ･99985D十00 ･34202D'00
1 EO= 1.0000000E-01-1.4636729E-18 1.0000000El0118.3862282E-16
2 EOニ 5ー.0000000E-02-8.6602540E-02 1.0000000E-01-1.2000000E+02
3 EOニ 5ー.0000000E-02 8.6602540E-02 1.0000000E-01 1.2000000E十02
TZ=;2.146646E-021.229813E+00 TZA=1.230000E十00 TZP=8.900000E+01
???????????????? ???????????????????
3 I 1 1 .813008E-01-89.000 SI.326509E-09 18.000E.100000E十0 .000 ⅠⅠ .000000E+00 .000 3 E .1 35501E-10 -89.000
7 Ⅰ 3 1 .813008E-01-89.000 SI.213147E-0 7-167.590E.271003E+0 -89.000 H .135501E+10 91.000 7 E .271003E+00 91.000
2 I 5 1 .271003E109 91.000 SI.10 8401E-08 9l.000E.000000E+0 .000 1I .211003E-09 9l.000 2 E .271003E+00 91.000
喜 重 量 行 書盈 詰_= 呂真 数 §:03 SL :333:03:o蓋‡:03 :･:03:o:E;.諾73:o:OOS:E.'･:0:0-129?:･ZoZo:o:I:I :･:5:4:2:0:0:6:EI･:0:9ニ89:S:o:o :T :E:E;喜,?冨08053:E;･.a:O_!8398:03:o喜
望 圭 圭 3.:8:li3;08鑑og喜ぶl:§Os§ §i :.OBB.Boo8§詰‡§Bo ;3.g.oB蓄:喜 03053g.SSI.B.§ 華 S.§§ 至i ･:eB等93§Sog8E:三g.89=89･:go§目 蓋 ･:2:?,…§0:3E…去§=喜闇
NCASE.N.ZE5 3 .000D+00
ZG= ,000000D+00 .000000D+00 ZL二 .240000D十02 .180000D◆02
NZY習･IC冒UNT占 I )2
.27785D-01 .47085D+00 -.32694D+00 -.20040D+00 .32342D+00 -.19107D+00 .21466D-01
.24267D-01 .79373D-01 .29237D+00 .95630D十00 .17452D-01 .99985D十00 .34202D+00
.12217D+01
1 EO= 1.0000000E-01-2.6020852E-18 1.0000000E-01-1.4908850E-15
2 EOニ 5ー.0000000E-02-8.6602540E-02 1.0000000E-01-1.2000000E+02




3 I 1 1 .290825E-01-14.209SI.578567E-01 164.889E.245463E-0175.79 3 Ⅰ .000000E+00 .000 3 E .969416E-01-14.209
8 I 3 1 .290825El01-14.209SI.578567E-01 164.889E.969416El01 -14.209 日 .290825E-01-14.209 8 E .13428 E110-10.705
2 i 5 1 .134288E-19-10.705SI.426572E-19-174.987E.000000E+00 .000 Ⅰ .134288E-19-10.705 2 E .13428 E-10-10.705









31 1 3 .284910E-01 46.693 SI.000000E+00 .000E.231353E-0 ト 169 .125 日 .000000E+00 .000 3 E .949700 E-01 106.693
8Ⅰ 3 3 .284910E-01 46.693 St.000000E+00 .000E.949700E-01 106.693 ⅠⅠ .284910E-01 46.693 8 E .949701 E -11 46.693
2Ⅰ 5 3 .284910E-19 46.693 SI.000000E+00 .000E.000000E十00 .000 1Ⅰ .284910E-19 46.693 2 E .949701 E-11 46.693
NCAS計N･Z雪 .O｡oD.00
ZG= .000000D+00 .000000D+00 ZL三 .240000D+02 .180000D+02
NZY望･ICguNTもⅠ)2
:至芸…ESB:8王 :手芸粥許 89 I:292朋 :38 I:922238B三30 :2722542B三.og I.･89描 E.'83 :3212826D.-.0去 .･去3292698DIga :至芸76㍍3.-g壬 :圭gg三謂三㍍
.12217D+01
1 EO= 1.0000000E-01-1.7347235E-18 1.0000000E-01-9.9392334E-16
2 EO=-5.0000000E-02-8.6602540E-02 1.0000000E-01-1.2000000E+02
3 EO=-5.0000000E-02 8.6602540E-02 1.0000000E-01 1.2000000E+02
TZ=3.341182E+008.110289E-OI TZA=3.452852E+00 TZP=1.461150E+01
3I 1 l.289616E-01-14.611 SI.294659E-01-12.5 24E.252274E-01
9Ⅰ 3 1.289616E-01-14.611 SI
2I 5 1.205992E-20-18.227 SI
3I 1 2.284956E-01 166.968 SI
9Ⅰ 3 2.284956E-01 166.968 SI
2Ⅰ 5 2.25 6▲162E-19 166.702 S工
3I 1 3.2 99245E-01 165.939 SI
9Ⅰ 3 3.299245E-01 165.939 SI






























? ? ? ?








ZG= .0000001)+00 .000000D+00 ZL三 .240000D+02 .180000D+02
"zy習･IC冒U"T占Ⅰ)2
.27785p-01 .47085D+00 -.32694D+00 -.20040D+00 .32342D+00 -.19107D+00 .21466D-01
.24267D-01 .79373D-01 .29237D+00 .95630D+00 .11452D-01 .99985D+00 .34202D+00
.12217D+01
1 EO= 1.0000000E-01-1.8626451E-09 1.0000000E-01-1.0672171E-06
2 EOニ 5ー.0000000E-02-8.6602539E-02 9.9999999E-02-1.2000000E+02
3 EO三一5.0000000E-02 8.6602543E-02 1.0000000E-01 1.2000000E十02
TZ=1.255355E十001.617400E+00 TZA=2.047413E+00 TZP=5.218296E+01
31 1 1.488421E-01-52 .183 SI
10I 3 1.488421E-01152.183 SI
2Ⅰ 5 1.783173E-10-35.484 SI
31 1 2.371684E-01-144.756 SI
10I 3 2.371684E-01-ユ44.756 SI
2Ⅰ 5 2.161739E-09-155.291 SI
3I 1 3 .600336E-01 89.610 SI
10I 3 3 .600336E-01 89.610 SI


























????? ??? ????? ? ???????????????? ? ????
51.449 H .000000E+0 .000 3 E .783173E-01-35.484
.000 Ⅰ .488421E-01-52.183 10 E .783173E-01-35.484
.OOO H .783173E-10-35.484 2 E .783173E-01-35.484
-66.038 ⅠⅠ .000000E+00 .000 3 EE .808697E-01-155.291
.000 日 .371684E-01-144.756 10 EE .808697E-0ト155.291
.000 ⅠⅠ .161739E-09-155.291 2 EE .808697E-01-155.291
172.993 H .000000E+00 .000 3 E .798563E-01 83.028
.000 ⅠⅠ .600336E-01 89.610 10 E .7 98563E-01 83.028
.ooo H .239569E-09 83.028 2 E .798563E-01 83.028
NCAS苫･N･Z宅 .oooD.00
ZG= .000000D+00 .000000D◆00 ZL= .240000D+02 .180000D十02
NZY習･IC冒UNTiI)2
.277851)101 .47085D+00 -.32694D+00 -.20040D+00 .32342D+00 -.19107D+00 .214661)-01
.242671ト01 .79373p-01 .29237D+00 .95630D+00 .17452D-01 .99985D+00 .34202Ⅰ)+00
.12217D+01
??????????? ? ???? ??????????????????

















l EO= 1.0000000E-01-3.3339217E-18 1.000000 E -01-1 .9101964E -15
2 EO= -5.0000000E-02 -8.6602540E-02 1.000000 E-01 -1.2000000E+02
3 EO= -5.000000 E-02 8.6602540E-02 1.000000 E-01 1.2000000E+02TZ= 2･146646E-02 1.229813E+00 TZA= 1.230000E+00 TZP= 8.900000E+01
3 I 1 I.813008E-01-89.000 SI.368285E-15-132.709 E .100000E+OO
ll I 3 1.813008E-01-89.000 SI.241134E-07 106.724 E .000000E+00
2 Ⅰ 5 1.203252E-19-89.000 SI.352 042E-19- 119.000 E .000000E十00
3 I 1 2.813008El01151.Oqq SI .000000E+00 .000E.100000E+00-
1基 至 言 芸:描 8詣二Tai5f:888 sli :80088.oE.'Bo :oooE:00.0.OoOoOE.'oOoO .･oOoOoOIilt:48663g.048E二291 151.･0.00 1去E .･203252E二王0 15圭.･8.0.0
･夏至 圭3,･'.…去蓋等8:E臣:写圭3,i･:Boo:§ gi :.o:§Boo:ooE:･:00 ･.oOo:oOEI:0:0.0:oO.oOoOE:･:00 120:.o:oOo: I:I: ･:8:Po3090:0:8:E-'_0:P9 31･:0.0:0 1宝 琵 ･.20.3,25:2E:I_圭o: 3:ili0.0:g
.000 H .000000E十00 .000 3 E .203252E-10-89.000
.000 I1 .813008E-01-89.000 11 E .203252E-10-89.000
.000 H .203252E-19-89.000 2 E .203252E-10-89.000
120.000 日 .000000E+00 .000 3E .203252E-10 151.000
NCAS冨･N･Z雪 .oooD.00
ZG= ･000000D+00 .000000D+00 ZL= .240000D+02 .180000D+02
NZ巧･IC冒uNT皇Ⅰ)
･:至4:蔓等gBD=.8.圭 :鼎 錯 ~･'292朋 Io8 -:92gg348g･'oo ･27243542D-'02 -･919918057D･'oOoO :321240626D･-oOol :83292698D･'oOa
l EO= 1.0000000E-01-3.8774091E-26 1.0000000E-01-2.2215918E-23
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(2)式より Ia-普 - zg｡+3Z::+zg2
(3)式に代入して Vb-a2Ea一昔Ea-(a2lz12.zfoz'gl(i2Z-g…)zg2E aZgo+Z + 2
(4)式に代入して Vc-aEa一言Ea-(a~主崇g.oz蓋(la.-zag2)Zg2EaZgo+Zg+Z
数値例 :0.1kV､10kVAの3相発電機で Zg0-0.083E2企 ､zg1-1.23E2直 ､zg2-0.110/虹 の
場合､b相の電圧Vbは初めのa2Eaよりも昔Eaだけ降下する｡
vb-0･20両面才 Ea､Vc-0･2025A991 Ea､Ia-2.1軒 Ea､定格電圧 IEaI-0.1kV/J-3l
lal-2･12旦若 晋 〔A〕
3Ih ''Ia'I=10kVA､定格電RLIa'I=滞 貨 〔A〕
故にa相電流 llalは定格 lla′lの2.12倍流れる｡
a相地絡ではVcの方がVbより低くなり､位相も多く遅れる｡
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＼ これらは第3図の多導体はしご形回路理論を用いた答と合致してい
＼＼ るo従って以後､本論文の手法を用いることが便利であるo
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